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(57)Abstract: 

PURPOSE: To attain the miniaturization and surface 
mounting of a non-reversible circuit element to be used 
for microwave bands such as VHF and UHF bands. 
CONSTITUTION: In an isolator 1 and a circulator for a 
non-reversible circuit element to be used for microwave 
bands such as VHF and UHF bands, an insulating base 
26 is mounted on the bottom of a case, I/O terminals 24, 
25 projected from the element and a grounding terminal 
29 are bent and fixed on the bottom of the base 26 so 
as to be wrapped to obtain parts mounted on the 
surface. In respect to internal structure, a projection 
part 23 is fixed as a part of a center conductor part 1 1 
so as to be used for a substitution of a through holl. 
Since a projected part is fixed on a part of a dielectric 
base 6, the pattern area of an electrode film can be 
increased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Three central conductors project from a circular shield board, and a ferrite core is 
arranged on the shield board of this round shape. It has the central conductor section from 
which three aforementioned central conductors are mutually bent in the state of an insulation 
and which they consist of on this ferrite core. It is arranged at a hole and three aforementioned 
central conductors are connected to the electrode of the aforementioned dielectric substrate, 
this central conductor section — the center of a dielectric substrate — In the non-reciprocal 
circuit element which the permanent magnet which impresses a direct-current magnetic field to 
the aforementioned ferrite core is arranged, and comes to contain these in a metal case It is the 
non-reciprocal circuit element characterized by connecting to a dummy resistor one of the 
electrodes to which the aforementioned central conductor of the aforementioned dielectric 
substrate is connected, connecting this dummy resistor to the ground electrode further, and 
making connection with the ground of this ground electrode using the height formed in the 
aforementioned shield board. 

[Claim 2] Three central conductors project from a circular shield board, and a ferrite core is 
arranged on the shield board of this round shape. It has the central conductor section from 
which three aforementioned central conductors are mutually bent in the state of an insulation 
and which they consist of on this ferrite core. It is arranged at a hole and three aforementioned 
central conductors are connected to the electrode of the aforementioned dielectric substrate, 
this central conductor section — the center of a dielectric substrate — In the non-reciprocal 
circuit element which the permanent magnet which impresses a direct-current magnetic field to 
the aforementioned ferrite core is arranged, and comes to contain these in a metal case The 
non-reciprocal circuit element which forms a lobe in a part of aforementioned dielectric 
substrate, expands substrate area, inserts this substrate lobe in the notching section formed in 
the metal case, and is characterized by the bird clapper. 

[Claim 3] Three central conductors project from a circular shield board, and a ferrite core is 
arranged on the shield board of this round shape. It has the central conductor section from 
which three aforementioned central conductors are mutually bent in the state of an insulation 
and which they consist of on this ferrite core. It is arranged at a hole and three aforementioned 
centra! conductors are connected to the electrode of the aforementioned dielectric substrate, 
this central conductor section — the center of a dielectric substrate — In the non-reciprocal 
circuit element which the permanent magnet which impresses a direct-current magnetic field to 
the aforementioned ferrite core is arranged, and comes to contain these in a metal case The 
non-reciprocal circuit element characterized by having equipped the component side of the 
aforementioned metal case with the insulating substrate, having taken out the edge of the 
aforementioned central conductor out of the aforementioned metal case, having bent to the 
aforementioned insulating-substrate side, and making a surface mount possible. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the isolator and circulator which are the non- 
reciprocal circuit element used for microwave bands, such as VHF and a UHF band. Moreover, 
this isolator and the circulator are mainly used in recent years as parts of the radio frequency 
head of the car telephone and cellular phone which have turned **** better ** small 
[0002] 

[Description of the Prior Art] Conventionally, there is a concentrated-constant type isolator as 
shown in drawing 5 as a non-reciprocal circuit element currently used for microwave bands, such 
as VHF and a UHF band. Structural drawing of drawing 6 explains this conventional example, this 
isolator the metal case 33 top of the magnetic substance — a grounded plate 34 — soldering 

a it top — the dielectric substrate 35 — soldering — the center of the dielectric substrate 
35 in a hole 36, the central conductor section 41 is made to insert and it solders In addition, 
although the combination of the central conductor section 41 is shown in drawin g 7 , the central 
conductor is processing and producing the copper plate and sets a ferrite core 38 to a part for 
the central circular part 37, and bending arrangement is carried out so that the upper surface of 
the ferrite core 38 may be made to insulate three central conductors 60 mutually through an 
insulation sheet 39 and may be made interwoven with each other every 120 degrees. Since it is 
necessary to make a direct-current magnetic field impress at right angles to the ferrite core 38 
of the above assembly 42, it doubles so that the assembly 44 on which the metal case 40 and 
the magnet 43 were pasted up may be put on an assembly 42. The perspective diagram of both 
the flat surfaces of the above-mentioned dielectric substrate 35 is shown in drawin g 8 . It is 
formed in the upper surface of this dielectric substrate 35 of the thick film screen printing on 
which three capacitor electrode layers 45, 46, and 47 printed Ag paste. It connects with one of 
the electrode layers 47 of this with the terminal area 51 and soldering which have come out of 
the central conductor section 41. This electrode layer 47 is connected to the through hole 
electrode layer 49 through the resistance film 48, and this through hole electrode layer 49 is 
connected to the ground electrode layer 50 of the inferior surface of tongue of the dielectric 
substrate 35 by the through hole 59. About other two electrode layers, the electrode layer 45 is 
connecting the terminal area 52 which has come out of the central conductor section 41, and the 
electrode layer 46 with the terminal area 53 and soldering which have come out of the central 
conductor section 41. It is made to expose to the opening 54 shell exterior of a metal case, and 
terminal areas 52 and 53 are taken as the input/output terminal of an isolator. In addition, as how 
to take the ground of an isolator, the method of carrying out soldering and the method of 
carrying out the screw stop of the metal case 33 are directly performed to the metal case 33 or 
40. 

[0003] 

[Problem(s) to be Solved by the Invention] However, in order to miniaturize the above 
conventional isolators, only the method of making each part small could be taken fundamentally, 
but the size of 7mm angle was a limitation. Moreover, it can be expressed with several 1 as a 
rate of optimum ratio of the diameter of a magnet and a ferrite core. 
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[0004] 

[Equation 1] Magnet: Ferrite core =1.5:1 [0005] Since there is an inclination for the property of an 
isolator to become good so that the diameter of a ferrite core is large in order to maintain the 
property of an isolator after taking this ratio into consideration, it is not desirable to make the 
diameter of a ferrite core small. Since it is such, the gap width of face 55 of the bur which 
enlarged the diameter of a ferrite core as much as possible, and the dielectric substrate 35 
shown in d rawin g 8 when it does so will become small, and the pattern area of an electrode layer 
47 will become small. When the pattern area of an electrode layer became small, the danger that 
an electrode layer would separate occurred and the problem was in reliability. Especially width- 
of-face 58 portion of an electrode layer 47 tends to separate. Moreover, since the gap width of 
face 56 and 57 became small when the dielectric substrate became small also about the through 
hole, there was a problem which the cause of the crack of a substrate and the risk of ablation of 
an electrode layer generate. Moreover, there was also a problem that a surface mount was not 
made, with the structure of the conventional isolator. 
[0006] 

[Means for Solving the Problem] Three central conductors project this invention from a circular 
shield board, and a ferrite core is arranged on the shield board of this round shape. It has the 
central conductor section from which three aforementioned central conductors are mutually bent 
in the state of an insulation and which they consist of on this ferrite core. It is arranged at a hole 
and three aforementioned central conductors are connected to the electrode of the 
aforementioned dielectric substrate, this central conductor section — the center of a dielectric 
substrate — In the non-reciprocal circuit element which the permanent magnet which impresses 
a direct-current magnetic field to the aforementioned ferrite core is arranged, and comes to 
contain these in a metal case (1) One of the electrodes to which the aforementioned central 
conductor of the aforementioned dielectric substrate is connected is connected to a dummy 
resistor. Furthermore, connect with the ground electrode, and this dummy resistor forms a lobe 
in a part of (2) aforementioned dielectric substrate which makes connection with the ground of 
this ground electrode using the height formed in the aforementioned shield board, and expands 
substrate area to it. It is the non-reciprocal circuit element characterized by having equipped 
with the insulating substrate the component side of the (3) aforementioned metal cases which 
come to insert this substrate lobe in the notching section formed in the metal case, having taken 
out the edge of the aforementioned central conductor out of the aforementioned metal case, 
having bent to the aforementioned insulating-substrate side, and making a surface mount 
possible. 
[0007] 

[Function] About the internal structure of the non-reciprocal circuit element by this invention, 
this height is used as substitution of a through hole by preparing a height in a part of central 
conductor. Therefore, since it is not necessary to vacate an excessive hole for a dielectric 
substrate, it can become crack prevention of a substrate and intensity can be strengthened. 
Moreover, since pattern area of an electrode layer can be enlarged by preparing a lobe in a part 
of this dielectric substrate, the peel strength of an electrode layer improves and it is good 
unreliable. Moreover, according to the non-reciprocal circuit element by this invention, by 
equipping a case base with an insulating substrate, it bends and fixes so that the input/output 
terminal and grounding terminal which have come out of the element may be wrapped in an 
insulating-substrate base side. Thereby, surface mount-ization of a non-reciprocal circuit 
element can be performed. Moreover, since it is surrounded by the metal case of the magnetic 
substance like the conventional magnetic shielding even if it sees a magnetic circuit, the closed 
magnetic circuit is carried out firmly, without changing structure. Since the size of 5mm angle is 
also possible if it is this invention, since intensity of each part article of the internal structure of 
a non-reciprocal circuit element is not spoiled by the above but it can use effectively, it changes 
that the further miniaturization is possible. In addition, the thing in which automatic wearing by 
taping is also possible is not until it says. 
[0008] 

[Example] Hereafter, the example of this invention is explained in detail based on drawing. 



http:/ /www4.ipdl.jpo.go.jp/ cgi-bin/tran_web^cgi_ejje 



03/09/02 



3/4 ^— V 



Drawing 1 , drawing 2 , drawing 3 , and drawing 4 are drawings for explaining the non-reciprocal 
circuit element by the example of this invention, and explain an isolator. Drawing 1 is the 
perspective diagram (a) seen from the upper surface of the concentrated-constant type isolator 
which is the example of this invention article, and the perspective diagram (b) seen from the 
base, if structural drawing of drawing 2 explains — this isolator 1 — the metal case 4 top of the 
magnetic substance — a grounded plate 5 — soldering — a it top — the dielectric substrate 6 - 
- soldering — the center of the dielectric substrate 6 — in a hole 7, the central conductor 
section 1 1 is made to insert and it solders In addition, although the combination of the central 
conductor section 1 1 is shown in draw ing 3 (a), the central conductor 8 is processing and 
producing the copper plate, and sets a ferrite core 9 to shield board 2 central circular portion, 
and bending arrangement is carried out so that the upper surface of the ferrite core 9 may be 
made to insulate three central conductors 8 mutually through an insulation sheet 1 0 and may be 
made interwoven with each other every 120 degrees. Since it is necessary to make a direct- 
current magnetic field impress at right angles to the ferrite core 9 of the above assembly 12, it 
doubles so that the assembly 15 on which the metal case 13 and the magnet 14 were pasted up 
with adhesives may be put to an assembly 12. The perspective diagram of both the flat surfaces 
of the above-mentioned dielectric substrate 6 is shown in drawing 4 . Three capacitor electrode 
layers 16, 17, and 18 are formed in the upper surface of this dielectric substrate 6 of the thick 
film screen printing which was able to be printed in Ag paste. Since one of the electrode layers 
1 8 of this is connected with the terminal area 22 and soldering which have come out of the 
central conductor section 1 1 and this electrode layer 18 needs to carry out nonreflective 
termination, it connects with the electrode layer 20 through the resistance film 19 formed of the 
thick film screen printing which was able to be printed in the paste for resistance. And it has 
connected with the ground electrode layer 21 of the inferior surface of tongue of the dielectric 
substrate 6 electrically by connecting the height 23 which has come out of the central conductor 
section 1 1 to this electrode layer 20. That is, a height like 23 is given to the central conductor 
section 1 1, and it is said that the through hole is carrying out this comparatively. Moreover, what 
made the height of a central conductor the position of 32 of drawing 3 (b) depending on the 
pattern of a substrate was performed. About other two electrode layers, the electrode layer 16 is 
connecting the terminal area 24 which has come out of the central conductor section 11, and the 
electrode layer 17 with the terminal area 25 and soldering which have come out of the central 
conductor section 1 1. It is made to expose to the opening shell exterior of a metal case, and 
terminal areas 24 and 25 are taken as the input/output terminal of an isolator. Moreover, this 
dielectric substrate 6 had the lobe 31 in part, and has expanded substrate area. And 
electrostatic capacity is secured, while the width of face of an electrode 18 prevented the bird 
clapper extremely narrowly by this lobe 31 and having prevented ablation of an electrode layer. 
Furthermore, the notching section 3 is formed in the metal case 4, and the lobe 31 of the 
aforementioned dielectric substrate 6 is inserted in the notching section 3 so that this lobe 31 
may not cause enlargement of a non-reciprocal circuit element. At this time, the lobe 31 of the 
dielectric substrate 6 projected and bent from the outside of the metal case 4, and was formed 
in the range. Moreover, the component-side side of the metal case 4 is equipped with the 
insulating substrate 26. The conductor pattern 27 is mostly formed in the field where this 
insulating substrate 26 contacts the metal case 4 on the whole surface, and four electrode 
patterns 28 are formed in the component side. And solder connection of the metal case 4 and 
the insulating substrate 26 is made by the aforementioned conductor pattern 27. Moreover, the 
input/output terminals 24 and 25 of a central conductor are bent at the component-side side of 
an insulating substrate 26, and are soldered with the electrode pattern 28. Moreover, a height is 
formed in part also about a grounded plate 5, it considers as grounding terminals 29 and 30, 
these grounding terminals 29 and 30 are bent to the component-side side of an insulating 
substrate 26, and it is soldered to the electrode pattern 28. According to the example of this 
invention, it could be micro and, moreover, the non-reciprocal circuit element in which a surface 
mount is possible was able to be constituted. 
[0009] 

[Effect of the Invention] The isolator which is the non-reciprocal circuit element used with VHF 
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of this invention and the microwave band of a UHF band usually has the function to prevent the 
adverse current of signals, such as microwave, and are the especially indispensable parts for 
destructive prevention of power amplification (amplifier) circuits, such as a walkie-talkie machine. 
It can be used as a surface mounted device, this invention maintaining the property of the 
conventional isolator. Although it is in the miniaturization of a car telephone in recent years and 
a cellular phone better [ **** ] and progress is seen, since the size of 5mm angle is also possible 
if it is this invention, it changes that the further miniaturization is possible. Moreover, since the 
number per one reel will increase also about taping at the time of packing if an isolator becomes 
small, there are few reels, it ends and packing cost sticks at a low price. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the perspective diagram (a) seen from the upper surface of one example of 
this invention, and the perspective diagram (b) seen from the base. 
[Drawing 2] It is structural drawing of one example of this invention. 

[ Drawing 3] It is structural drawing (a) and the modification of the central conductor section of 
one example of this invention (b). 

[Drawing 4] It is the perspective diagram of both the flat surfaces of the dielectric substrate of 
one example of this invention. 

[Drawing 5] It is the perspective diagram of the conventional example. 
[Drawing 6] It is structural drawing of the conventional example. 

[Drawing 7] It is structural drawing of the central conductor section of the conventional example. 

[ Drawing 8] It is the perspective diagram of both the flat surfaces of the dielectric substrate of 
the conventional example. 
[Description of Notations] 

I Isolator 

3 Notching Section 

4 1 3 Metal case 

5 Grounded Plate 

6 Dielectric Substrate 

7 Center of Dielectric Substrate — Hole 

8 Central Conductor 

9 Ferrite Core 

10 Insulation Sheet 

I I Central Conductor Section 
14 Magnet 

16,17,18, 20 Electrode layer 
19 Resistance Film 

21 Ground Electrode Layer 

22 Terminal Area 

23 32 Height 

24 25 Input/output terminal section 

26 Insulating Substrate 

27 28 Conductor pattern 
29 30 Grounding terminal 

31 Lobe of Dielectric Substrate 
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DRAWINGS 



[Drawing 1] 
(a) 




[Drawing 4] 

18 




■2 0 



[Drawing 5] 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 7] 
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CORRECTION or AMENDMENT 



[Official Gazette Type] Printing of amendment by the convention of 2 of Article 17 of patent law. 

[Section partition] The 3rd partition of the 7th section. 
[Date of issue] December 24, Heisei 1 1 (1999). 

[Publication No.] Publication number 6-196907. 

[Date of Publication] July 15, Heisei 6 (1994). 

[**** format] Open patent official report 6-1970. 

[Filing Number] Japanese Patent Application No. 4-358247. 

[International Patent Classification (6th Edition)] 

H01P 1/383 
1/36 

[FI] 

H01P 1/383 A 
1/36 A 

[Procedure revision] 

[Filing Date] April 28, Heisei 11. 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] Three central conductors project from a circular shield board, and a ferrite core is 
arranged on the shield board of this round shape. It has the central conductor section from 
which three aforementioned central conductors are mutually bent in the state of an insulation 
and which they consist of on this ferrite core. It is arranged at a hole and three aforementioned 
central conductors are connected to the electrode of the aforementioned dielectric substrate, 
this central conductor section — the center of a dielectric substrate — In the non-reciprocal 
circuit element which the permanent magnet which impresses a direct-current magnetic field to 
the aforementioned ferrite core is arranged, and comes to contain these in a metal case It is the 
non-reciprocal circuit element characterized by connecting to a dummy resistor one of the 
electrodes to which the aforementioned central conductor of the aforementioned dielectric 
substrate is connected, connecting this dummy resistor to the ground electrode further, and 
making connection with the ground of this ground electrode using the height formed in the 
aforementioned shield board. 

[Claim 2] Two or more central conductors project from a circular shield board, and a ferrite core 
is arranged on the shield board of this round shape. In the non-reciprocal circuit element which 
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has the central conductor structure of coming to bend two or more aforementioned central 
conductors on this ferrite core in the state of an insulation mutually and by which one of the 
aforementioned central conductors is connected to a dummy resistor The non-reciprocal circuit 
element characterized by forming the height for carrying out ground **** of the aforementioned 
dummy resistor in the aforementioned shield board apart from the aforementioned central 
conductor. 

[Claim 3] Three central conductors project from a circular shield board, and a ferrite core is 
arranged on the shield board of this round shape. It has the central conductor section from 
which three aforementioned central conductors are mutually bent in the state of an insulation 
and which they consist of on this ferrite core. It is arranged at a hole and three aforementioned 
central conductors are connected to the electrode of the aforementioned dielectric substrate, 
this central conductor section — the center of a dielectric substrate — In the non-reciprocal 
circuit element which the permanent magnet which impresses a direct-current magnetic field to 
the aforementioned ferrite core is arranged, and comes to contain these in a metal case The 
non-reciprocal circuit element which forms a lobe in a part of aforementioned dielectric 
substrate, expands substrate area, inserts this substrate lobe in the notching section formed in 
the metal case, and is characterized by the bird clapper. 

[Claim 4] Three central conductors project from a circular shield board, and a ferrite core is 
arranged on the shield board of this round shape. It has the central conductor section from 
which three aforementioned central conductors are mutually bent in the state of an insulation 
and which they consist of on this ferrite core. It is arranged at a hole and three aforementioned 
central conductors are connected to the electrode of the aforementioned dielectric substrate, 
this central conductor section — the center of a dielectric substrate — In the non-reciprocal 
circuit element which the permanent magnet which impresses a direct-current magnetic field to 
the aforementioned ferrite core is arranged, and comes to contain these in a metal case The 
non-reciprocal circuit element characterized by having equipped the component side of the 
aforementioned metal case with the insulating substrate, having taken out the edge of the 
aforementioned central conductor out of the aforementioned metal case, having bent to the 
aforementioned insulating-substrate side, and making a surface mount possible. 
[Procedure amendment 2] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] Drawing 8. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[Drawing 8] 
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«B»37A7i7-fh3738jt^hL ^(D^x 
hn73 8<D±ffi|C3*0>*ifc3|{*6 0 5ft8v- 
h3 9£*LTSlMc|£|SStM 2 0Jt^l:^ti" 
**lc«yfllfE«**LTl**. J^±<Z)ffljI«:4 2(D^ 
x^-f ha73 8lc(iSlt^lB3SE«#*Bl/iaa?'fr*^* 
*<fc6<DT% *I^-X4 0^Ii4 3JSf$^ 
£<*4 4£*§;£f*4 2iz^««4tl^t>-&«. -tEtf) 
R«{*atE3 5 0>»™a)l»*H*B8lc^-r. C0)R 
Bi*Sffi3 5C7)_t@[-(i3 0(D=l >¥>+J-m*iJl4 5. 
4 6. 4 7 3&«Ag^-Xh**#tt(tfc»RBlBlfCj:y 
^J***i-Cfcy. C0rt(D-O<Dtai4 7|CCi+i|>S 

Tfcy. C©««R4 7l*«RR4 8*tfLTXJU--* 

— JU««R4 9(z8«*tL. C0X^-^-;Hgl4 
9tt. ;U5 9lcrRa<*S«3 5OTI07 

— xfgl5 0lzSt»*;h/co*o <fe<7)2oc7)mSBIlc 

i3B L SB5 2<t. *««4 6tt*'bSH*ffl4 1^&m-C^ 
45g^g|55 3£#fflttltT*}g^£i*Tl^o £§^§155 
2, 5 3l*£JB^— XOg3Q5 4^h)^ai^SUJ*i±r 
4 VU-*0>At&ftJ>?& Ltt^i. ffl. 7-fVU-* 
<DT— X0>£ y»t LTIiil^- X 3 3. X(*4 0|C 

[0 0 0 3] 

ic-ttt-e r *ta>fflja$^*<*r**aL3&^4x-r. 7mm 

[0 0 0 4] 

»l]«5:7l7^h37=1. 5:1 

[000 5] Z<Dlt^^#JtLfc±-e. 7-fVU— *<D 

*?x^y h=iT(Da[as/h*<-r**(iff*L<a 
it*#<ufci^ *3-r*tH8i^-rRft(*atE3 

lzRR*«fcofc. 1SI4 7<Z>«5 8$jJ^(it!jA< 
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[0 0 0 6] 

[RH***-r*fctf><0*«] *BWM\ n»a>*s—fr 

me 3 *<D*<>aMt A«SLMc|ft«ttB-e»r y ft If &*LT 
«0>**fl.KEB**U «HB3*<D+iCA»(**«mER» 

(1) ttER*»X«a>«rE4>i|>»{»^tttt$ti«*« 
a>-oiiys-«taicsa*ti. Mici*y== -setter 
-xftaic»||»4iT«U« Kr-xaacDT-xta) 

(2) «rER«(*»«a>-ffli^*ttitt*»fiELr»«ffi 

y***l=*AL-C«F« 

(3) 1»E*B*— x<DH«ffilctt»*«*g*U ftd 
E+iC?#i*<DflBffl*«rE4l«^— xn^tBL. mTE&K 

»^«i=«ryarf. *ai***pniEi:Lfc 

[0 0 0 7] 

»***<-r«*A<-C#*0)-c. «aH0>M£ita*<lRl 
ILMtttKdi. *fc**BI=**»W«BB* 

Ticcfetttf. *-x«Bi::*««a**»**»i::<>:o 
t % ^AN&art^AaAaB^&tfT-xiaT-siftii 
»«iSffl«*-eat;»^«ryttcfrBl»-r* 0 c*u=* 

y. *RTffilHlK*^<»*®IIS4k^fT^^o ram® 

— XlcB**fCl^*<D"C. S£^^<Lo^iJ 
4:B«BS*fCt^* 0 ^ic^ygfpTiaiaBiR^Ortffl 

[0 0 O 8] 

[Bltfl] *«K(DS6J6«*iaiz«-5L^TBL< 
*«*M*£BB*7&KB?«fcX>a>Bl**y« 7-fV 



me£¥mm-tL. *a)mMi*m&6 0)tp#:ii7 friz* 

fflS1 1 <7)ffl^-&lCOt^g|3 (a) iC^-ftf. 4"fr#tt 

siiBtRSJ&nxLrffRLTtjy. **<on^<7>v-ju 

-f h =1 T 9 CD±SI" 3 *a)*iD3W* 8 £«» v— h 1 0 

*^ursiMc«i*-&i 2 o a crt 
Sfyffl(fEa*ttTL>*o J2i-t<©«itft i 2co37 X ^-r 
h^7 9izitmmzm3m&&wto£i£&&g:tftbZ>o) 
r% tl^r-xi 3 tats 1 4S«ai»iicr»»*-frfc 

BSLttl 5 1 2^*-fr**lc*^i 0 ±E 

0)Ra#Sffi6<Di^¥@c7)^S@*H4(r^-ro -<DR 

mi*£ffi6co±ffiizi£3o<7>=i>^>^maigi 6. i 

7. 1 StfAg^- Xh*Slf^ltfcJ?KR]©|lrJ:y^ 

1 3^6U-ct^*B : F«2 2t#Bf*Jtrrr»«*ttr is 

y. C<Di«Rl 8li*SSt*«$t4&SA<*6(0 
T% «ttB^— xhS«f*ltfc»BHiBII=J:y»fiK**t 
fcSttBM 9**LT««K2 0lc«tt*ttr^4. * 
LT> ca>«aK2 0lc+ibSHtffll 1^6tttl^4* 

esu 2 3 * aa-r *»iccfc y rs(*ss e <DTm<or- 
x«aK2 i fcaftwicaaun^o o*y, 

t*g&i 11:, 2 3<&cfc3fc^Sffi£t»fct*\ cHSx;u 
— Jl/tffey i:Ltl^<!:l^Rt?*4o X. SfiO) 
/^^ — >(C<fcoT(*+'0*f*<7)^fiSP*H3 (b) (7)3 
2<7>fiaiCLfct<Dtitrofco ffiCO — OCDaaflSl^Ol^ 

S02 4<b. fgl1 7l**iMH*ffl1 1^&UTt^«a 

^■SP2 5t*fflf*it"caa*-a:Ti^ 0 ig^24. 2 

5 ^r— X <D m P t> rtffl^BtH * -drT -f V U- £ 

0>AB*aT-i:LTl*S. *fc, Cl(DRSi*S«6li. 

-Si5[C^mSJ53 1 isiasit^Lti^o * 

lt\ c<osguffl3 1 iccfcyaai 8<z>a*<asr^sfc< 

ft«-tSBfijhL. aaKcDMBSR&^-Ct^ttti 
§*m#fi£fflSLTl>6o MI^C<DgfettSP3 1 A<* 

ir«y**ffl3S^rtLrte#. *a>«y**»3i::im 

R«<*Sl£6<D3£aJSl5 3 1 li*«>r— X40)*H»J: 
y*mL«:L^»Blc»aLfc. £Jg>r-X4(Dil 

aB«ui*«a»«2 63b<a»*ftr^*. 

a 2 e ii. &k^-x 4 <t aar«Bui*isi^Bir* 

#/<*->2 7*<^BR*tfC*>y. HSEail=l*4 0<D« 
g/^->2 8/lM$timo ^LT\ *B^— X 
4t*fe^S1S2 6 £l*lt9E»i*/<*->2 7r*#Baaa 
^nri^-5o ^fc. +*&»(*<DAUi*a?-2 4 % 2 5 

1*. a»»a2 6aa«B«ic«yttif 6*vc. sa/ 1 ? 
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$->2 &t^mmf^*ixi^ 0 x. T-xfi5(co 

l^Xt-Wz^^nmLT—X^2 9. 30 t 
U 3 0£*fcfclgttE2 6CD§gg® 

[OOO 9] 

fey. »icjmt«wa>/<-7— (4m«> 0Kcd 
rt-u — )i>fot- y <D«»A<iix <&0t* y — ju»*<d>£ 

[Bffia>nJ*ttK91] 

[SI] **W<D-5IJ6«<D±ffi**&*fc»«B (a) 

JSBfr&AfeMKB (b) T*&£o 
[12] *^l9<7>-||Jfi«<D«itB-efc-5o 
[B3] ^«B(D-XlKff|(04>4>««ffa>«»H (a) 

<t. *<Dmmm (b) -cfc*o 
[14] *§£w<D-nmm<Dmmt*mfiL<oMw-ufi<Dmm 
B-e&«. 



[15] ttX«|(D««H-eftft. 

[16] (**«<7>«jgir*fe^ 0 

[17] «*«(7)*i03S»:aJ<7>«i£lT*fe^o 

[18] ^*^(Dl^m{*g«(D(^^®CDM«ir*&€)o 

1 7-fVU— * 

3 «gy*»v 

4.13 *JB^r— x 

5 T— 

6 tgm<*st£ 

7 ISKf*Sffitf)+5fe?l 

8 4>'&9ft 

9 7i7-fh37 
1 O KftJtv— h 

1 1 +to»<*ffl 
1 4 sae 

16. 17. 18. 2 O SSfli 

1 9 ttttH 

2 1 7-Xlgi 

2 2 ig^aj 

2 3. 3 2 

2 4. 2 5 AttS^a^SP 
2 6 

2 7.28 #{*/<v$ — > 

2 9. 3 0 7— 

3 i ^a<*^ffi(D^aj^ 



[ii ] 



[14] 



[15] 



(b) 
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[02] [13] [me] 




